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Outline

1. Update of the Gflash lateral hadronic shower profile tuning in the 
central part

2. Simulated absolute response in the central up to ~40 GeV/c
- Inclusion of new single track trigger data (Shawn's talk)

3. Single particle response in the plug
- Crosschecks
- Start of lateral profile tuning

4. Conclusions



1. Gflash Lateral Profile Tuning (Central)
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Lateral Profile Tuning Update
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Hadronic lateral profile

� Tuned FakeEv (π±K±p) with single track trigger 
data sample gjtc0d

� Corrected a bug: some Gflash parameters 
(passed to simulation via talk-to)  were not 
correctly mapped to a Fortran COMMON block

� Doesn't affect much R1 but R2 and R3

Updated tune values from combined EM and HAD information:
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(R1,Q)-Scan Example
 TOTEM

� After bug fix contours are more unambigous.

� As expected, core and spread term appear 
anticorrelated.

� Use sum of “normalized” χ2 from EM and HAD 
for tuning.

� Existence of two different calorimeter 
compartments provides reasonable constraint 
at a given momentum.

 HAD



2. Simulated Central Response
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New Single Isolated Track Data
gjtc0h subset (~1/3 of total statistics)

 ...plus additional contour cuts

	 Special STT with 15 GeV/c threshold

	 Complements scarce data from 
previous STT samples (gjtc0d, gjtc01)

	 See Shawn's talk for more details

	 Plots shown in the following are based 
on old tuning!

will be included in
next lateral tuning
iteration
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E/p Distributions  

MIP peak

 TOTEM  HAD

	 At high momenta we need to introduce additional quality cuts to reduce contamination 
from photon conversion and muons from physics processes:

   central plug guideline from
   (>12GeV/c) (>16GeV/c) physics groups:

electron veto: EHAD/EEM > 0.02       > 0.02  EHAD/EEM>0.055
muon veto:     ETOT/p    > 0.25 > 0.10 ETOT> 5 GeV/c
                              (used for the following plots)

	 For coming iteration I am going to use the official lepton veto in the central.

	 Threshold and cut values are choosen such that hadronic peak is not truncated.
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Impact of Lepton Veto

EM HAD


 MIP particles pull down absolute response at high p. Mainly affects target tower in lateral profile.

absolute response

lateral profile
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Comparison with MC (w/ lepton veto) 

12-16 GeV/c
16-24 GeV/c

 TOTEM  HAD


 Momentum bins as used in lateral profile tuning
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Comparison with MC (w/ lepton veto) 
Data: p > 32.0 GeV/c
MC:   p = 32-40 GeV/c

	 Indicates that my electron veto is probably not tight enough for highest momenta
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Absolute Central Response 


 JETCALIB: gjtc0d+gjtc01(5.3.3_nt), gjtc0h(6.1.2) versus  FakeEv (5.3.3_nt) 


 Using target tower 1-4 for signal definition in lateral tuning


 EM response simulation pretty good up to 20 GeV/c. 


 HAD and TOT ok up to 5 GeV/c,  moderate quality up to 12 GeV/c . 


 Simulation underestimates TOT/p by ~8% at high p. Discrepancy increases with p. 

EM HAD TOT

{

Gen-5 tuning

tower1-4
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...using Gaussians (1)

gjtc0h, TOT response, 0.5-18 GeV/c


 Gaussian fits around hadronic peak
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...using Gaussians (2)

gjtc0h, TOT response, 18-36 GeV/c


 Gaussian fits around hadronic peak
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Absolute Central Response (2)

� Gaussian means more appropriate for MC/data comparison.

� Much improved p dependence

� Still sizeable average discrepancy of 5.7% at p>12 GeV/c

� NB: - Introducing lepton veto increases the difference 
       - Excess of data over MC dependent on tower groups 

simple mean Gaussian mean Status JER NIM Draft

Claimed uncertainanty
for 12-20GeV/c:  3% 

Data-MC
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Tower Group Dependence

� Dependence of absolute response on 
tower is different for data and MC 

� For p>8GeV/c, excess of the data over MC 
decreases towards plug region. Extending 
tower region would therefore reduce the 
discrepancy in average absolute response.

� Plug response measurement presented 
here  focuses on target tower group 1-4 
(instead of 0-8 in the past)
- ensures that E/p signal region is well 
covered by CHA + no adjacent cracks

Simple mean, no lepton veto.

this analysis
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Lateral Profile 16-24GeV/c

� With Gen-5 tuning, simulated profiles too narrow, consistent with observation at lower p.
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Lateral Profile gjtc0d vs. gjtc0h 

gjtc0d

� Pronounced kink around trigger 
threshold 15 GeV appears in gjtc0h 
but not in gjtc0d. No such kink at 
higher p.

12-16 GeV/c

gjtc0h

� gjtc0h:  L2: XFT track pT>15GeV/c  
& SVT track pT>15GeV/c

� Three peaks correspond to the SVX 
barrel centers.

� Asymmetry causes kink in HAD 
profiles (shower extrapolation effect) 
and is bad for lateral profile tuning 
(in particular if p-dependent)

� Currently |zVTX|<60cm for p>8GeV/c. 
Tighter cut at high momenta to 
reduce kink effect probably not 
useful due to limited statistics.

� This momentum bin in gjtc0h 
probably not useful for lateral tuning



3. Simulated Plug Response
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Plug Response Tuning


 Minbias data sample: 
gmbs0d (~20.5M events)


 Almost same track and event 
quality requirements as in the 
central (see Shawn's talk)
- no PES isolation
- lepton veto


 For lateral tuning:
- IO tracks (better resolution)
- tower 13-15
- enough statistics up to 
16(24?) GeV/c

gmbs0d (full statistics)
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Impact of Lateral Profile on E/p  

� Widening the profiles leads to significant additional leckage of shower energy outside 2x2(EM) and 3x3(HAD) 
signal regions  - effect more drastical in plug due to finer granularity

� Need to optimize lateral profiles before starting with tuning of absolute E/p response

archived Pythia MB 
dataset (Gen-5 tuning)

Pythia MB  with wider 
profiles using Gen-5 
parameters for p<5GeV/c 
but extended for all p 

Current situation (Gen-5):

� too narrow profiles at 
p>5GeV/c

� “bump” in absolute E/p 
response: partially 
related to lateral profile 
mismatch

 TOTEM  HAD

{
Gen-5 tuning

corrected

signal

bckd
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Which Generator for Tuning? 

� Corrected plug distributions for FakeEv MB and Pythia MB statistically compatible

� Using FakeEv for tuning of absolute response is much more convenient since the momentum 
spectrum is under better control

 TOTEM  HAD Simple mean, no lepton veto.

� “FakeEv MB”:  add minbias 
on top of fake tracks to 
introduce a more realistic 
background scenario 
(PES not used here)

FakeEv MB

Pythia MB

corrected

signal

bckd
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Pythia vs. FakeEv Lateral Profiles (1)

� FakeEv profiles are normalized to the absolute Pythia response

2-3 GeV/c
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Pythia vs. FakeEv Lateral Profiles (2)

� FakeEv profiles are normalized to the absolute Pythia response

5-8 GeV/c
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Further Crosschecks

Various cross checks and bug fixes before starting 
the tuning machinery for the plug

� reproducibility of pydj000

� dependence on data sample (gmbs0d vs gjtc0d)

� impact of background contamination (shows 
importance of PES)

� dependence on Minbias tuning version

� dependence on multiple run scheme (probably more  
important in the forward region than in the central)

� impact on calibration passes 13A (pydj000) vs. 17

� tried to optimize fake track multiplicity + η region for 
tuning jobs (IO track finding much less efficient than in 
the central)

Finally I got the confidence that FakeEv can be used in the Plug similarly as in the  
Central (Pythia MB useful  for crosscheck at low momenta).

Lateral tuning machinery for plug is running, will have first results soon.

Pythia MB
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Conclusion

� New tentative lateral profile parameters for the central included in Gen-6 
development release.

� Next tuning iteration includes new STT15 data up to 32 (40?) GeV/c 
-addional track quality cuts

� Probably re-evaluation of Gen-5 data-MC discrepancy in JER NIM draft?

� Lateral profile tuning in the Plug up to 24 GeV/c on the way.

� We should have final result end of this year (projected deadline Dec-1) 


